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(54) HIGH-STRENGTH ALUMINUM ALLOY CLAD MATERIAL FOR HEAT EXCHANGER EXCELLENT IN TUBE 
MANUFACTURING PROPERTY AND CORROSION RESISTANCE 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a high-strength aluminum alloy clad metal for a heat exchanger which is 
excellent in tube manufacturing property and corrosion resistance, and which is suitable for a material for a working 
fluid passage of the heat exchanger for an automobile including a radiator and a heater, and can be made thinner. 
SOLUTION: Relating to the aluminum alloy clad metal that a sacrifice an anode is cladded on one surface of a core 
and an AI~Si brazing filler metal is cladded on the other surface, the core has the composition consisting of 0.6- 
2.0% Mn, 0.3-1.0% Cu, >0.06% to <0.5% Si, 0.01-0.4% Fe, and the valance Al alloy consisting of Al with inevitable 
impurities, the sacrifice anode consists of aluminum alloy containing one or two or more kinds of 0.5-4.0% Zn, 
0.005-1.0% In, and 0.01-0.1% Sn, further containing 0.01-<0.5% Si and 0.01-0.5% Fe and the balance Al with 
inevitable impurities, the matrix of the core is of a fibrous structure, and the tensile strength of the clad metal is 
170-260 MPa. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://www19.ipdl.ncipi.gojp/PA1/result/detail/main/wAAAdtaGnBDA413170794... 2005/06/22 



(19)0#B^?W (JP) (12) IS *Ef 1^ ^ ^ (A) (H)»WW^5i#^ 

#^2001-170794 
(P2001-170794A) 
(43) tem B 6 M 26 0 (2001 . 6. 26) 



(51) IntCl. 7 

B 2 3 K 35/22 

C 2 2 C 21/00 

F 2 8 F 21/08 



3 1 0 



F I 

B 2 3 K 35/22 
C 2 2 C 21/00 



3 1 OE 
J 

c 

A 



F 2 8 F 21/08 

*at* H*^<E*4 OL (^ 8 H) 



<21)WS#-^ #K¥H -355515 


(71)tHJSIA 


000002277 












(22)aJIgB ¥^11¥12^ 150(1999.12. 15) 




Jt8:ffil§E8T<g 5 TS 1 1# 3 # 








IE8S 








ysomm mm m s t m 1 1 # 3 n 
























JlOSCSftg E*r « 5 t a 1 1 # 3 n 
























JftSt$WtE#r«i5TBll#3# 














(74) wax 


100071663 








#a± sea <*u» 





(54) \stmo>%m mw&&£zmfrmzmn7tmm88m&®mT)uz -o^&z^v f# 



(57) ts*>»] 

[MB] gn/cgffife<tWttt^Wt5i3^S 

L/. ffe^r©BtCA 1 — S i*©3 9tt*f9 f F Liter 
;U5 -3 A^^7 7 KtttftoT, SWliMn : 0. 
6-2. 0%. Cu:0. 3 - 1 . 0%. S i : 0. 0 
6%a±0. 596*81. Fe:0. 01-0. 4%*S 

m l . mew a 1 1 ^mm^mm^ e.fc&r^s-^A 
^-c«ifiS3n. *mmmm*. zn : o. 5-4. o 

In : 0. 00 5-0. 1%, Sn:0. 01- 
0. 1%. ©5%©— «£/ctt2iiJy±£#*rL. £6 
tCSi:0. 01-0. 5%. Fe:0. 01-0. 5 

-^A^rMSti, ^«©-7 h y 7*x*sKttlUft 
J?? Ktt©5l»«3ai3*»l 7 0-2 6 0MP 



1 

U itefiomiCA 1 — S i ^©S^t**:*-? v K L>?cT 
)1>Z~V v KMtSnt, M«Mn : 0. 
6-2. 0% (mg%. fclTHfc) . Cu : 0. 3- 
1 . 0%, Si : 0. 0 6%«±0. 5%*$i F e : 
0. 01-0. 4%?;tll, »gi5*5A 1 i^FoJig^M 

(i, Zn.O. 5 — 4. 0%. In:0. 005 — 0. 

1%, Sn:0. 0 1-0. \%<D*>%<D—m&1cUZ 
itil^g^b. 3 6SCS i : 0. 0 1-0. 5%. F 

e : 0. 0 1-0. 5%£^*U £S95#A 1 i^F-oJM 

h y v Z * «iffiiT* «3 . * 5 ? Ftt©5 158 •) 5* 3 
AM 7 0-2 6 OMPa ££*$'#£ "T -5 5*^14 

[fl*J12]SM*5, $f,K:Ti : 0. 0 6-0. 35 

%*^m?hct*ttmt?z>m3m. 1 tcie*g©j£ei4 

fc«tCJWAtt(c«*ifcJ»3tlftafflJ«5«K7'^ 5~^A^ 
[f»^3 ] ."St***. 3f.{CMg:0. 0 6-0. 4% 

[»*3B4 3 W&MS&tf. 3 6«CMg : 0. 5-2. 

b%*<sm?z>c tzmtttzmmm 1 - 3©t->-rn 

[0 00 1 ] 

ttw tc «fc -p Tg^3 ti £&3Sg>S©iiiDf*iiSS«lJi£tt ( ^ 
L/-C its $ <ifc«£ec**w &iggt4fc«fct>'W Atitcsn 
5. 

[0 00 2] 

i&*ffl$.£J&S§©^ -:?"#£ U -Hi > J is A3 0 
0 3^#, |5]3 0 05^ P13 2 0 5£:£&£*©A 1 
-MnS^«ttiL., !££#©— ^T©®4CJ I S 
BA434 3^i. 1514 0 4 5^. |5]4 0 4 7^£ 1 
154 1 0 4 ££&£'© A 1 — S i ?h£r£1s>ht£i>*>')tt 
^f'y-j KG. fl&©®JCA 1-ZnS^A 1-Zn 

-m g huz, mxmmt z??? t uteres. 

[0 00 3] A 1 -S i ^©-?>5tm. ^ =>.-^f tv A 



(2) 4^200 1 - 1 70 7 94 

2 

[0 004] SKi*©7yx-ir^.t-^^£«c^ffl$ 
u ot i r-<i^ i gtt(c^tt]XL,-c^©^-S£ U. 3 

[0 00 5] {R$ffljH. 3 6tCtt*i*jl,=F-, 

*t«r«WbU 1#5c©?ag[**S}#-r-5fcsi)tcSS©7cS 

-So 

[0 00 6 ] jug. SftSo^yi-^t-iiii'K 

<. ^t, £<^ciSa n D s. Sf^jsi4©a**»e>. ^ 

[0 00 7 ] ^^^©ggttWfa-h*!! £ U 

Sf7-286250 . ^**©iBB^«tS?rS«®I 
40 U/cO («f^8-2 8 3 89 l^#g) -r-5.C£iC<fc 

^^rffi^LfcO <#H¥4-B 6 2 9 2-§-<2r?S) . ^ 

mzffl'®Ltct) -2 7 6 0 3 9^&$r> -rs 

C£«:«fcO. «««3p«©«I»rtt&**-j-S*ffi*qi* 

&£*IK3^-r-2>C£#-C£3*5. Wf4©S^b(cf*-^ 
r«ffl3nsw4tcJ:orti. aettosstc^^u/* 

©ti*>6. itW4fcot i -c«to-/i©i*]±A5^snr 

50 t»-5. 



3 

[0008] 

ft. 5 KAte. «K«H4«c»r*^fiJc»i 

^©^^t>-ti-(D^m. ^ttffl&©ft^ft£4c--?t,>-c£ 
ftWft*«. fctt*Stafcltai£bTfc3*iA:fc©-C* 
•P. itWttKfiti. Tftfr%. «»tt^© 

[0009] 

©#*9§©S»3|ajr 1 tc J:iifiSttteJ:OTWtttK:flEn/c 

©— ^©Etefgffl®®***^ 5; FU ffe£©EK:A I 
— S iSO-B^J'^? h"L/fcTJU5-0A#^^9 
? Kttr*of. SM«Mn : 0. 6-2. 0%. C 
u:0. 3— 1 . 0%. Si :0. 0 6%t(±0. 5% 
F e : 0. 01-0. 4%^Wl, »SPt&sa 1 

«ttP»&#«. Zn : 0. 5 — 4. 0%. I n : 0. 0 
0 5-0. 1%. Sn : 0. 01-0. \%. ©5%© 
2 SfcLbSr^WO. Se.CCSi : 0. 01- 
0. 5%, F e : 0. 0 1-0. 5%£^TU »SP^ 

ft. ISttW Y»?i> KifiWMkt&l&X-ib D . >9>Ftt 
©?I!S»?^S* S 1 7 0-2 6 OMPa T*5Ct^ 

[0010] #WJB ©!»#:« 2 CC«fc*Jg«ttteJ:CflSft 

tttcatiAiMsuHiffiinfeBer ^ s - ■> a^£* 5 » f 

ttte. fi*^ 1 (CiJU-T. JEW* 5 . 36tCTi : 0. 0 
6-0. 3 5X*dST4C4t1$iit5. 
[0 0 1 1 ] #$6W©»**3KJ:SSrtra:bJ:c«tA 
ttJCftnfc^lftSffli'^ » K**tt. *fctt2 
{C*i(,>-r. 3f.KMg : 0. 0 6-0. 

[0012] *»IB©IB*3H4K:j:4J6«tt*jJ:uWA 
tttcfi*i;fcS»gfegJ8 >7? F*t«. ft*w 1 - 3 tc*$ 
l»t, itt^IW. ZhKMg : 0. 5-2. 5%£ 

[0013] 

[0014] <«*f*A«JSSlSS*>Mn». &#©&£ 
£r3]JL5-tt&J:5$ifE-r-5>. Mn©S*ll>tWt« 
0. 6-2. 0%OKlT-49, *©$Wfi*«0. 6% 
*»TtJ+#tt«Ml*J»6ft-J\ 2. 0%£M;LS££l 



(3) 001-1 70794 

4 

[ooi5icutt. awcwarflt*:*** ifttc^i 
<Dm<&m&$hm tc «t * w AftfB £ j#* ? * . * * » f » 

r. ft/c6*>ftr£K<5Ji2£ff$Jirr£o JKttflU 
10 ©*t4**Jt£fc*). J:CF3 5 »©*ffiHFj© 

ft o T. 4KttN.ffitt<fi*;J: v 5 5 tttficctt *e 

HAMfC-T*. Cu©Jf$Ut,^Wfi«0. 3—1. 0 
%t>&9. SWS*5 0. 3 %*?S-C«^©J9(m*5+^-c 
ttft<. 1. 0%^ix5ia*«TlT.'5 5ff^ 

B#«:jsjei$wfc*ia#£ cste^n** z 0 

[0016] Sitt. £tfr©W<rXab«ffffi«r«r« 

20 -5C £&$>2>tclto* 0. 5 %*S5<fr £©*>*$?$ 

»*lA>d#«5Htt0. 0 6%JiLhO. 5K*»-C* 

[00 17] FeW. T^S-'JAMWMiLt 

V - F £ 0 TfEflrr * fc©, ^©WAtt'SrffiT $ * 4 

C <b*Jg* L-t^5. F e ©^rfirt*g©T4>ft(,>iS&t$K 
©TJUS -^Aife^tt. =3X higf^OUffltCttUftft 
t»*>6. Hffl±-€-©^W*^C/^*«EHi Lr F e© 
30 Mitt. 0. 0 1-0. 4%4-T-S,, 

[ 0 0 1 8 ] T i «. ;8*t©WAtt*J:g— JBfiLbS-B' 

*j:5«tB-r*. r«e*>^. t i taaa©Ki,>««i(a 

»,»««£ CC#a»*i. •€-ti6* 3 «il*(6]{c^S(c^U-C 
Htfift^. t iiftiS©fii>««3»qsc>«*ccH:«or 
fiE5fc Wfc^ AT * C £ tc efc *) . KA^flWJItt £ ft -5 fc 
fe«Jl73(°l^©SA©3itf*s^lf 6>*i. ^-©M*. M*4 
©W?LA14*^±-T*. T i ©WSL/OSflSW. 0. 
0 6-0. 3 5%©ffifflT*0. ^©^WS^O. 06 
%*iitr«-5-CD$)*aH-#-Cft < . 0. 3 5%?:Mi4 
40 £. «Jg^tCffl3"cft^b^»3&«fifefiSU. 3R*t©£Bffi»IIt± 

to o i 9 ] M?B, ,-sw©?ag^*-Sct^^ffl-r 

*= MgCO^LC^liiO. 0 6—0. 4%©®H 
-C*»5. -e©^W«^0. 0 6 K*»Ttt-H5-fta&»*i 

0. 4%5r^^*£. S i iJSJ^CrMg, 
S i ££j&lsMAtt€MttK:£{t3tt&. 
[ 0 0 2 0 ] ^©ffe©7C^L-r. Zn, Cr, Zrft£ 
©^pJjg^F*6iBJ7cSR«. *HW©JS!l*©J*lfftl»ffiEa{c 
fct^-C^43CC^WT-5»C£*5gi2$n-2,„ ffiL. Zn 
50 (J, .-E*f©«fl[«:*tcU. ^ttl^@«*5<J:Cf5-5«£© 



(4) 

5 

S£0. 2%VCTK.®m?Z>Ct1)m$.HK £/c. c 
r fcJrO'Z r tt. ««fc©aWBMkS:HS«ei*©BW"C»S*n 

-e©^TS£0. 3 56«TtCtlIIH-rSC4jWfiF* 0 

[0 0 2 1 3 <*5tt^*l3U!HJ>*»jlJCCfcW&* 
W^iL/TSJ, Al-Si*. Al-Si— Mg 
3^, Al-Si-Mg-Bil, Al-Si— Mg — B 
ef. Al-Si-Bil, Al-Si-Be£ Al- 10 
S i — B i — B e,fi&<!:'OA 1 - S i 3k£&tPhl3;& 3 
mXlti I S BA4 3 4 3^# (A 1— 7. 5 
%S i ) . ID4 0 4 5^ (A 1 — 10%Si) , 40 
47^(Al-12%Si). 410 4-£# (A 1 — 
10%Si — 1. 5%Mg-0. 1%B i ) &£". S£3fc 
££D©T.rt> 5 - A -£#©#*> 6®:&iS!R£ 4a£„ 
[0 0 2 2 ] ±iB*5*f«:tt. -S^ttWttSrSMW&e 
t^rSWiL/T. 4>M©, 0d*fc?O. 2%kTF©B i . 
Be. Sr, Li. NaO^%*>6SWii li*fciJ 
2««±©7c5R£^W3#*Cias-C#£. 5^ 20 

wwmii^^c-r^ciscio. sttfctt-r-ss 5#© 

7 -? Ft*©»ate£ft±3tfSt tfcStfJi LT. 4>S 
©Zn, I n*J«fcD ; Sn© ; 5^©l«*/c(*2«J^±^ 

[0 02 3] <^HMH*££»J5feiS#> Z n«. 

ZnOWSL-^tflBO. 5-4. 0 %(D& 30 
H-C*<5. -€-©^S*5 0. 5%*«t'«+^ja^ 
mhtlT. 4. 0%^^-r^W-r^<!:-?-©5c&m* 5 «SfD 

W-e ©£>©©§ B»ft14#{gT Lt:isiArH«*sii^-r S 

[0 02 4] Intt. «ttHWS*t©«ffi**K:i/T. « 

■MSii«aft*w*«w*<fc5«tt-r4. »*ot»i n©g 
mm.it, o . 005-0. i %©«if* o . ^-©^w 40 

S#0. 0 0 5%*iT«^fM©iS^Tf f , # 
»6tt©«<tfH«*afcrt:U EEBiUXttfeffiT-T 
[0 02 5 1 Sni «tt»SW©«(a**«ci/-C. « 

^MKA£»IW**«fc5«tBT*. *?£LA>Sn©^ 
WS». 0. 0 1-0. l%©®fflT-&9. 

**o. o i%^mr'immommifim^tr. 50 



^§32 0 0 1 - 1 7 0 7 9 4 
6 

7)5 0 . 1 % £M Z. Z t . S BM^ttdifiT ur«M4»a 

U £tc. K&fiQJL&b&TTZ. 
[ 0 0 2 6 ] S i *5<£t>'F ett. T)V 5 - 3 Aife^K^F 

T. -?-txe.©^*«. SiO. 5%WT. FeO. 5 

%\AT^mmtz>tti)mitL\<K v^lum*?. s i 

fciOfF e©^WS?:®^tC{g;<J¥?A/c^$€)K©T;U 

#6HjCCfo-t,>T(J, -€-n6©l¥S®ffl^*(C0. 0 1- 
0. 5%«:|SS5E-r-5>„ 

[0 02 7 ] MgB, ^-5- ? ^©StffiSrSafc&J:^ 
!i?Slt,>Mg©Mltt. 0. 5-2. 5%© 

**»e.nr. 2. 5 iiW©Eiftutt* s !* 

[0 02 8 ] t(D{&(D7r.m£ ot. Mn. Cu. C r. 
Zr, Ti fci'tt. *»9!<Wa*©«ilf <ttt€>fcl>«H 
(Cfc^ttSiit'bctl-^ IfiU. Mnfcit/Cutt, 1i 

ts»Sii*«4fiT3tf4ot. -eft^ft©^rs£ 

0. 3%WT<>cUm-tZ>Ztifimt.h< . £/c. Cr. 
Z r *s«fcCJfT i O-StcSRW. *#©*£ B B B s&fl£$iJ®ir.5 

c i tawtcasttrr s c <t &c>*i, jjnxi4£«ir 
s*j-€-n*s*-s/c«i>-en-etio. 3%^ai^€iT 

[0 02 9 ]. <®t*©ift«>*a9i«:*jc»r . SMv h 
bh©^s ^*5-eas»tt3&i^» t & 0 , dt^tc few 4 

-?>D c n S©-'^^* ; Srffi«-r-5.C <b*5r'*-S>„ ,-s«©^ 

[0030] <^5"^ f«©®S>*^bjk*jc>-c«. 

1 7 0-2 6 0MPa©lIKilt5Ci*5ff 
igeBU©^^-^ F«©?I3S9^^«. jS«IS 
«c*5W KWOWBtt^ORRJUJlDIttfc «fc O'iraS 
©^#^^>#^Stt(ciJS-r4« 3ISR0«33W1 7 0M 



(5) 

7 

< , $i$£t>-effi&i)mL<rj:K). 2 60MPal:ix. 

& t . ©^^©ismtjiixis©;* 7 > $o< » < 

ft,t. ^#£*>tHeS»*IS»«:tt»). tt£tt8&JH¥ 
W#f#f£< Ftt©«K«riJE©5Stffi 

MOftMAIHK. f&lfllEg©a]Xtt*i(MM-*#&* 

[0 03 1 ] #*W©J»£&Wfli7*5-'>A£&*S 

Jl/5-^A^#^r. OT*t2¥£ti£$£&K£9£ttO. 10 

[0 0 3 2 ] *«W©«JS6«:J:titf . h'J?*^ 
fcttUfflfctcr 4 C i «:«fc «3 f 7 t» F**©JSJEJtt£?8J8 

<fc o 5 5«wa<waj$***. s i ^M^mmLxm. 

Vi,>ffl%T-C<Dffiftmm&U. TOtiLTCF e© 20 
r6]±i*t!\ itiaitCiZn. In, Sn© 

[0 0 3 3] 

— HS6.^«l*^rfc©-C*0. ^ISBj(jcn(CRg^S4-i 30 

■2>&©rttfti>. 

[0 0 34] 1 

ft. ilS 2 5mmCCSglJUrSW^«<!:L/fc„ £/c. * 
2 !,Cm-?mf&%: &$I»*8@ttffl7 ;b 5 - ^ A^fc 
J:y5^tffl^#. J IS 4045 (A1-10%S 
i ) S*tffl^ilB««:*jfi. ffiHULfcffe. mfflK 

SSttfcitfl&ttPBSI**. ±l2S«©MHCcSta^t3 40 
ifr^raBESi^m 1 ". JI2 3mm©i>7? F*t£ftfc„ 
^©?£. &HfljE3B. tfP^^fi. **»lHJEg*fTr>-c> 
JI£0. 2 5mm©3I©?7?F0 (i»H14W) 
*fBHLfc. ttfc. S?7 7 Ktt©^*J<fcO'?l5g0^ 

^ «. ifrai^iagfc «t^raffli©ijnxg*33S-r * 

[0 0 3 5 ] IMDTmc^nhixIc^^ -j Ft* (« 



4$§a 2001-170794 
8 

c i cc«t 0;S1vt©ffltt£fl^Lfc o 
[0 03 6] S6tc. KKtt*. 5 

tc. z^mmmMm (tiT. NBJrago t 

Lt. 7 7<t«7 7-^^ (iSg3%) «r^L/c 
SSR^^#H«f. 6 0 0'Cr5#fH!©tt]&£*T 

[0 03 7 ] Jt«tt©fFflfi«:-Dl»r«:. K«tt*0f5e© 

ifsl 6mm, ig? 1. 8mm©?ggH&¥- 

ftCgfL/c^, ft&4e¥*rttt©itEEl*R££;G&l/ 
r. WIH&R (KWSftK) #5. OMPa (50Kgf 
/cm' ) «±©fe©*JiettS» (O) 4i¥«U H 

ff^s* s 5. omp amm-c^m^T^m. **t»tt 

[0 03 8 ] rtSffliJ (fittfi&ttffiij) ©W3ft&©I¥ffiK: 
•ot>TK. ^©^tfwta&KgUtK:^-*:. fl-BBflW 

(5 5*tWJ> fcS'-.rt'OfcfS. C 1 - lOOppm, S 
O.-IOOppm, HCO, " lOOppm. Cu" 

loppm z^tsKigmipicmm i>r . so-cts mm 

WML. *©a£ffl4tttW&L&**6 1 6«fMtt«4t» 
SV-JfJl&mQiE.L, 1 2iIP.Si©fii:i££*&feLfcf£. 
F»9ra{!N#> 6 ©STASIS £8'J^& C 4 &C «fc -sTtf o 
fc. 

[0 03 9] 
t*l ] 





a (wt%> 


Mn 


Cu 


Si 


Fe 


Ti 


Mg 


a 


1.0 


0.5 


0.45 


0.2 






b 


1.4 


0.7 


0.1 


0. 1 






c 


1.8 


0.3 


0.2 


0.3 






d 


0.8 


0.8 


0.4 


0.2 


0.08 




e 


1.2 


0.5 


0.2 


0.3 


0. 15 




f 


1.8 


0.4 


0.1 


0.1 


0. 22 




8 


1.2 


0.5 


0.4 


0.3 




0.1 


b 


1.6 


0.3 


0.1 


0.2 




0.2 


i 


0.6 


0.8 


0.4 


0.4 


0.20 


0.4 


J 


1.8 


0.3 


0.1 


0.1 


0. 10 


0.2 



[0 04 0] 
[*2] 



(6) 



#19200 1 - 1 70794 
10 





m m (wt%> 


Si 


Fe 


In 


Id 


So 


Mg 


A 


0.1 


0.2 


2.0 








B 


0.2 


0.4 




0. 02 






C 


0.4 


0.1 






0.04 




D 


0.2 


0.3 


3.0 


0. 01 






E 


0.3 


0.3 


1.0 


0.04 


0.02 




F 


0.2 


0.3 




0. 02 




1.0 


G 


0.4 


0.4 


2.0 






2.0 



[004 1 ] 



* [313] 



10 























mm 
















tt 


MPa 






HPa 


mm 


1 


a 


G 


215 


mmmm 


o 


165 


0.11 


2 


b 


D 


210 


mmmm 


o 


159 


0.09 


3 


c 


A 


190 




o 


145 


0.12 


4 


d 


A 


210 


mmmm 


o 


158 


0.08 


5 


e 


A 


200 


mmmm 


o 


145 


0.06 


6 


e 


B 


170 


mmmm 


o 


140 


0.09 


7 


e 


C 


180 


mmmm 


o 


142 


0. 10 


8 


e 


D 


195 


mmmm 


o 


145 


0.05 


9 


e 


E 


180 


mmmm 


o 


140 


0.06 


10 


e 


F 


210 


mmmm 


o 


150 


0. 08 


11 


e 


G 


235 


mmmm 


o 


165 


0.07 


12 


f 


F 


204 


mmmm 


o 


154 


0.08 


13 


g 


F 


210 


mmmm 


o 


156 


0.12 


14 


b 


D 


208 


mmmm 


o 


158 


0.11 


15 


i 


B 


250 


mmmm 


o 


180 


0. 11 


16 


j 


A 


220 




o 


163 


0.08 



[0042] im mm* ^vmm&mzm 3 *c^-r 0 
tt) No. i-i6«i^nt, m$t<DMi&&-?^xm 

3tttT*&9, ^WcD^ISSO^^iJl 7 0MPati±r\ 40 
m&&Zte. 0. 05-0. 1 2mmiSI< . ftffiiWcD 

^zsmKt&zte. i^niuoMPat(±ogn 
[0 04 3] tmm i 



J IS 4045^ ^ 

mm i £[Htff cc isxmm, mm. mmis^LT 3 . o m 

2 5mm(D3mP^ v Ktt (1IH 1 4t*) *»/c 0 ft 

6fc<t^7«:^-ro 

[0044] 
[«4] 



(7) 



XL 





£ JEft (Wt%) 


Un 

Ma 


Irli 




rc 


Ti 


Up 

»& 


fc. 


A /I 

0. 4 


A /I 

U. 4 


A 1 

v. 1 


U. £ 






1 
1 






A 0 


A A 

u. *1 


n *x\ 

U. £*) 




ID 


1. 0 


0. lb 


A 9 


A A 

U. 0 


n m 




D 


1.2 


1.3 


0.4 


0.4 




0.2 


0 


1.0 


0.3 


0. 03 


0.06 






P 


1.4 


0.5 


0.6 


0.4 






Q 


1.2 


0.5 


0.2 


0. 005 


0. 15 




r 


1.2 


0.5 


0.3 


0.6 




0.1 


s 


1.2 


0.3 


0.3 


0.4 


0. 03 




t 


1.4 


0.8 


0.4 


0.4 


0. 37 




u 


1.0 


0.3 


0.1 


0.2 


0. 15 


0.03 


V 


1.2 


0.5 


0.3 


0.4 




0.5 



10 



&m 2001-170794 
12 





m & (wt%) 


Si 


Fe 


ZD 


Id 


Sd 


Mg 


R 


0.004 


0.004 


0.2 


0.002 


0.004 




S 


0.6 


0.5 


2.0 






0.2 


T 


0.4 


0.7 




0. 05 


0.06 




U 


0.2 


0.2 


4.5 


0. 05 




2.0 


Y 


0.4 


0.4 




0.2 






W 


0.4 . 


0.4 






0.2 




X 


0.4 


0.4 


2.0 






3.0 



[0 04 6] 
[*6] 



[0 04 5] 



* 





















tt 


mm 
















& 


HPa 






HPa 




17 


e 


R 


190 


mmmk 


o 


140 




18 


e 


s 


200 


wmmm 


o 


145 




19 


e 


T 


195 


mmmm 


o 


140 


nmn 


20 


e 


u 


220 


mmm» 


o 


165 


0.05 


21 


g 


V 


195 




o 


146 


0.13 


22 


g 


w 


200 




o 


147 


0.14 


23 


g 


X 












24 


k 


A 


180 


mmmm 


o 


116 


0.10 


25 


I 


B 












26 


ID 


C 


170 




o 


113 


nmn 


27 


D 


D 


250 


mmmm 


o 






28 


0 


E 


185 


mmm 


o 


115 


0.12 


29 


P 


F 


220 


wmtm 


o 


163 




30 


q 


G 


210 


wmm 


o 


163 


0.07 


31 


r 


A 


215 


mmmm 


o 


156 




32 


5 


6 


175 




o 


139 


0.14 


33 


t 


D 












34 


U 


F 


170 


mmtm 


o 


135 


0.10 


35 


V 


G 


250 


wmmm, 


o 


185 


SM 



[0 04 7] 



cam 



(8) 



13 



2001-170794 
14 



PC 
































tt 






MPa 






MPa 


mm 


36 


a 


G 


210 




X 


165 


0. 11 


37 


e 


A 


180 




X 


145 


0.06 


38 


g 


F 


160 




X 


156 


0. 12 


39 


j 


A 


270 


SEftiiBIg 


X 


163 


0. 08 



[0048)*6*i«tiy { S7(cStA^fC. *f&BS©j£ 
&fr^i£®M5f N o . 17 5*. Z n . In 

[0 0 4 9 ] l*ftf*No. 18, 1 9 ^ttPiet-t* 20 
CDS i fcitfF e<DSmm&£mtci£>, 

o. 2 0~22«. &&e§«J4>©Zn. In, SntD 

[0 05 0] l*SS**N o . 23(J, m.W%Wrtrp ©M g 
£ffs*s$b>ft:ae>. JR*t©EB8*sffllt «c*t*4 

'pKMctb. NBJ0^©3IK9«3jWETU SOW* 
No. 2 5li, SM©MnMl^t?5fc«)i«© 30 

[ 0 0 5 1 3 KKfcfN o . 26B. fcttW J IS 30 
0 3-^#WfCtB^L. 1&WP<DC u^mMWPUMc 
NBJtoJ»«©3l9t»>3iiS* J <8<. »A144>© 

o. 2 7K. SW't'CDCuO^WSi&^-r^'-S/cto. 5 

[0 05 2] KiTtvfN o . 28«, KM^O S i MI 
#4>%k>ft:8>. NBJW»»©5ia0»S*«fi<. 
No. 2 9B. ,1>tt^CDS i gWI^OfcS), ftSSfflJ 40 
©*AK»«:i5i»rJKi?L3&^Cfc. SiWNo. 3 0 



tt<. IWNo. 3 1«. FeMl^TftHfi 

[0 05 3] IZmttN o . 3 2 W. ZM<P<DT i MS 

*l%WC«t £ 3B* 7 y Kt*£J£S8LTgi?< , WAtSfeft 
RSiS*^ 0 . SUMN o . 3 3 «. fcWP<DT i ©M 

[0 054] tttft&N o . 34«, -"St^OM g ©M 
S^fttvfc*. N B*d»fft©SI» 9 **<!£<. KIS 

MNo. 3 5&J. &tttp<DMg<z>-gmm&&-r&ztctb 

[0 05 5] ISItttN o . 36i37IJ, ,-S«©ffi,^*5 

8tt. JRt*©3l5H»J3fi «***(!£<. 3S*^fo-t*-?gJS#E!f 
*>->/c. «No. 3 9tt, 3Rt*©5l5fiO*S 

[0 05 6] 

[#^©?MI] y±©£*5 9. *#6?gK;J:^T^5-^ 

£umm%mti&ft<Dm.mt*mz>c tic* o . ^n/c 

g«*^.3Sfeg©fPili^ji8S« 



